Hypoxia-enhanced derivation of iPSCs from human dental pulp cells.
Hypoxia enhances the reprogramming efficiency of human dermal fibroblasts to become induced pluripotent stem cells (iPSCs). Because we showed previously that hypoxia facilitates the isolation and maintenance of human dental pulp cells (DPCs), we examined here whether it promotes the reprogramming of DPCs to become iPSCs. Unlike dermal fibroblasts, early and transient hypoxia (3% O2) induced the transition of DPCs to iPSCs by 3.3- to 5.1-fold compared with normoxia (21% O2). The resulting iPSCs closely resembled embryonic stem cells as well as iPSCs generated in normoxia, as judged by morphology and expression of stem cell markers. However, sustained hypoxia strongly inhibited the appearance of iPSC colonies and altered their morphology, and anti-oxidants failed to suppress this effect. Transient hypoxia increased the expression levels of NANOG and CDH1 and modulated the expression of numerous genes, including those encoding chemokines and their receptors. Therefore, we conclude that hypoxia, when optimized for cell type, is a simple and useful tool to enhance the reprogramming of somatic cells to become iPSCs.